Neurotoxic potential and cellular uptake of T-2 toxin in human astrocytes in primary culture.
The trichothecene mycotoxin T-2 toxin, which is produced by fungi of the Fusarium species, is a worldwide occurring contaminant of cereal based food and feed. The cytotoxic properties of T-2 toxin are already well described with apoptosis being a major mechanism of action in various cell lines as well as in primary cells of different origin. However, only few data on neurotoxic properties of T-2 toxin are reported so far, but in vivo studies showed different effects of T-2 toxin on behavior as well as on levels of brain amines in animals. To further investigate the cytotoxic properties of T-2 toxin on cells derived from brain tissue, normal human astrocytes in primary culture (NHA) were used in this study. Besides studies of cytotoxicity, apoptosis (caspase-3-activation, Annexin V) and necrosis (LDH-release), the cellular uptake and metabolism of T-2 toxin in NHA was analyzed and compared to the uptake in an established human cell line (HT-29). The results show that human astrocytes were highly sensitive to the cytotoxic properties of T-2 toxin, and apoptosis, induced at low concentrations, was identified for the first time as the mechanism of toxic action in NHA. Furthermore, a strong accumulation of T-2 toxin in NHA and HT-29 cells was detected, and T-2 toxin was subjected to metabolism leading to HT-2 toxin, a commonly found metabolite after T-2 toxin incubation in both cell types. This formation seems to occur within the cells since incubations of T-2 toxin with cell depleted culture medium did not lead to any degradation of the parent toxin. The results of this study emphasize the neurotoxic potential of T-2 toxin in human astrocytes at low concentrations after short incubation times.